organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

f/ireo-Diethyl 2-ethyl-2-hydroxy-3-(4- 
methylbenzenesulfonamido)succinate 

Sofiane Mekki, a Valerie Rolland, b Arie van der Lee c * and 
Marc Rolland c 

a Laboratoire de Synthese Organique Appliquee , Universite d'Oran Es-Senia, 
Departement de Chimie, BP 1524, El Menouer, Oran 31000, Algeria, b lnstitut des 
Biomolecules Max Mousseron, UMR 5247, CNRS, UM2, UM1, Place E. Bataillon, 
34095 Montpellier, Cedex 5, France, and c lnstitut Europeen des Membranes, 
Universite de Montpellier II, 34000 Montpellier, France 
Correspondence e-mail: avderlee@univ-montp2.fr 

Received 1 1 July 201 1 ; accepted 21 July 201 1 

Key indicators: single-crystal X-ray study; T = 1 73 K; mean cr(C-C) = 0.003 A; 
disorder in main residue; R factor = 0.040; wR factor = 0.114; data-to-parameter 
ratio = 13.3. 



Experimental 

Crystal data 

Ci 7 H 25 N0 7 S 
M, = 387.44 
Triclinic, PI 
a = 9.5424 (3) A 
b = 12.2708 (4) A 
c = 18.2427 (5) A 
a = 90.800 (2)° 
/3 = 91.153 (2)° 



Data collection 

Agilent Xcalibur Sapphire3 Gemini 

diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO; Agilent, 2010) 

r min = o.no, r m;ix = l.ooo 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.114 
S = 1.02 
6999 reflections 
527 parameters 
81 restraints 



0.040 



Y = 112.513 (3)° 

V = 1972.36 (10) A 3 
Z = 4 

Cu Ka radiation 
11 = 1.79 mm -1 
T = 173 K 

0.27 x 0.24 x 0.12 mm 



25194 measured reflections 
6999 independent reflections 
6214 reflections with J > 2o'(7) 
R„, = 0.043 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.34 e A~ 3 

APmi,, = -0-3 f e A~ 3 



The asymmetric unit of the title compound, Q7H25NO7S, 
contains two independent molecules, which are enantiomers 
forming a hydrogen-bonded dimer associated with two i?!(7) 
patterns. In each molecule, one ethyl group from the two 
available ethyl ester functional groups is disordered. In one 
molecule, the ethyl group of the ester function from an a- 
carboxylic acid is positionally disordered over two sets of sites 
with occupancies of 0.66:0.34. In the second molecule, it is the 
ethyl group in the y-ester function that is disordered over two 
sets of sites with occupancies of 0.58:0.42. 

Related literature 

For our studies on optically pure /3-substituted /J-hydroxy 
aspartates as glutamate transporter blockers, see: Wehbe et al. 
(2003a,£>,c); Mekki et al. (2011a, b). For hydrogen-bond motifs, 
see: Etter (1990); Bernstein et al. (1995). For the visualization 
of non-covalent interactions, see: Johnson et al. (2010); Jmol 
(2011). For a description of the Jmol toolkit for the prepara- 
tion of enhanced figures, see: McMahon & Hanson (2008). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 




D-H 


H-A 


D-A 


D-H-A 


Nll-Hll- ■ 


■032 


0.84 (2) 


2.23 (2) 


3.0426 (18) 


162 (2) 


031-H31- 


■022 


0.80 (2) 


2.10 (2) 


2.7747 (17) 


142 (2) 


N12-H12- ■ 


■031 


0.86 (2) 


2.19 (2) 


3.019 (2) 


161 (2) 


032-H32- ■ 


■021 


0.81 (2) 


2.15 (2) 


2.8321 (17) 


142 (2) 



Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97; molecular graphics: OLEX2 (Dolo- 
manov et al, 2009) and Jmol (Jmol, 2011); software used to prepare 
material for publication: PLATON (Spek, 2009) and publCIF 
(Westrip, 2010). 

This work was supported by the Erasmus Mundus Averroes 
program. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: DN2708). 
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f/iraj-Diethyl 2-ethyl-2-hydroxy-3-(4-methylbenzenesulfonamido)succinate 
S. Mekki, V. Rolland, A. van der Lee and M. Rolland 

Comment 

In the present work, as a part of an on-going study of asymmetric syntheses of optically pure P-substituted P-hydroxy 
aspartates (Wehbe et al, 2003a,b,c; Mekki et al., 201 la,b), the structure of a new compound, ?/!reo-diethyl 2-ethyl-2-hy- 
droxy-3-(4-methylphenylsulfonamido)succinate, is described. The key step of the synthesis is the regiospecific Sharpless 
aminohydroxylation on an ethyl fumarate derivative. 

The crystal structure is made up by racemic dimers formed by two independent homochiral molecules ((25,35) and 
(2R,3R) for (I) and (II), respectively). They are bonded by non-covalentNH - 0 and OH - O hydrogen bonds (Fig. 1) forming 

two i? 2 2(7) patterns (Etter, 1990; Bernstein et al. , 1995), where the H-O distances range from 2.10 (2) A to 2.232 (19) A and 
the D — H-0 angles from 142 (2) to 161.9 (18) ° (Table 1). In order to get an idea of the relative strength of the NH-0 and 
OH-0 hydrogen bonds the intersection of the Van der Waals surfaces of donor hydrogen and acceptor was calculated using 
the program Jmol (Jmol, 2011; 'contact' command with 'full' and 'hbond' options). The resulting Fig. 2 shows clearly that 
the Van der Waals interaction zones between the hydroxyl groups and the carbonyl ester O atoms are more important than 
those between the hydroxyl groups and the secondary amine group. The latter interaction zones are much smaller than the 
former ones. A calculation based on the electron density and its derivatives (Johnson et al, 2010; calculation done in Jmol 
using the 'contact' command with 'nci' and 'hbond' as options) gives slightly different results (Fig. 3), in the sense that one 
of the OH -0 interactions appears to be negligible. The relevant Van der Waals surfaces may be inspected in the enhanced 
Jmol picture in Fig. 4. This pictorial view of the non-covalent interaction regions is not completely in agreement with what 
could be concluded from the directionality of the interaction which is greater for nitrogen as hydrogen bond donor than for 
oxygen (Table 1). The dimeric structure bears much similarity with those reported recently for the two concomitant P-benzyl 
P-hydroxy aspartate analogue polymorphs (Mekki et al, 2011a). 

The two independent homochiral molecules are very approximately related by a local inversion center between the two 
molecules. That this local center is only very approximate, can be clearly seen in Fig. 5, which shows the best superposition 
of the (25,35) molecule (I) and the (25,35) inversion center related molecule (II) as calculated with Olex2 (Dolomanov et 
al, 2009). The root-mean-squared deviation (considering the majority disordered parts only) between the two molecules 
is 0.780 A. The main conformational differences between molecules (I) and (II) stem from the orientation of the ethyl 
ester moiety in both residues. This is well illustrated by the torsion angles C9 — 05 — C4 — C3 (-4.2 (2)° and 173.6 (3)° for 
molecules (I) and (II), respectively) and C 1-01 -C7—C8 (-165.5 (3)° and -88.6 (2)° for molecules (I) and (II), respectively). 

In both molecules, the SI— N1(H1)— C2 pseudo-torsion angle [140.2 (1)° for (I) and -143.3 (1)° for (II)] implies a slight 
pyramidalization of the sulfonamide moiety. 

Experimental 

A solution of (0.04 mmole, 14.7 mg) K2[Os02(OH)4] in water (2.5 ml) and chloramine-T (1.5 mmole, 423 mg) was added 
to a solution of diethyl 2-ethylfumarate (20 mg, 0. 1 mmole) and (DHQD) 2 PHAL (0.05 mmole, 39 mg) in CH 3 CN (1 .25 ml). 
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After 1 h stirring at room temperature a second fraction of diethyl 2-ethylfumarate (180 mg, 0.9 mmole) in CH3CN (1.25 
ml) was added to the reaction mixture. After 5 h, a solution of Na2SC>3 (357 mg) in water (5.4 ml) was added an the reaction 
mixture was extracted 3 times with AcOEt (5.4 ml). The fraction was then washed with brine and dried under MgS04. The 
solvent was removed and the title compound was recrystallized in cyclohexane by slow evaporation at ambient temperature 
yielding colourless crystals in the form of relatively large prisms. 

Refinement 

All N-bound and O-bound H atoms were located in a difference Fourier maps and later restraint to a distance O-H = 0.82 (2) 
A with t/i S0 (H)=1.5t/ eq (0) and N-H = 0.88 (2) A with £/ iso (H)=1.2£/ e9 (N) in order to stabilize their coordinates during the 
final step of the refinement. All other H atoms were introduced at calculated positions and refined as riding atoms with C-H 
= 0.96-0.98 A, with displacement parameters U[ S0 (H) equal to 1.5t/ eq (C) for methyl and 1.2f/ e q(C) for all other H atoms. 
Restraints (SADI, SIMU, DELU) were used to stabilize the refinement of the disordered diethyl groups. The occupancies 
of the disordered parts were fixed during the final cycles of the refinements. 
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Fig. 1. The asymmetric unit of the title compound with displacement ellipsoids for the non- 
hydrogen atoms drawn at the 50% probability level. Hydrogen bonds are indicated as dotted 
lines. Hydrogen atoms not involved in hydrogen bond interactions have been omitted for clar- 
ity. 



Fig. 2. Van der Waals intersection surfaces (green) between nitrogen and oxygen hydrogen 
bond donors and oxygen acceptors of the two independent molecules in the asymmetric unit. 



Fig. 3. Non-covalent interaction surfaces (green) between nitrogen and oxygen hydrogen 
bond donors and oxygen acceptors of the two independent molecules in the asymmetric unit. 



Fig. 4. Enhanced Jmol view of the title compound showing displacement ellipsoids at the 
50% probability level. Semi-translucent Van der Waals surfaces for donor H atoms and ac- 
ceptors are displayed in green. 



Fig. 5. Best superposition of the two independent molecules in the asymmetric unit. Hydrogen 
bonds are omitted for clarity. 
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f/ireo-Diethyl 2-ethyl-2-hydroxy-3-(4-methylbenzenesulfonamido)succinate 



i 1*1 ; t* in i n n in 

yctlLll LI Li I Li 




Ci7H 25 N0 7 S 


Z=4 


M r = 387.44 


P(000) = 824 


Triclinic, PI 


D x = 1.305 MgnT 3 


Hall symbol: -P 1 


Cu £a radiation, X. = 1 .54 1 84 A 


a = 9.5424 (3) A 


Cell parameters from 6999 reflections 


6 = 12.2708 (4) A 


9 = 4.6-67.3° 


c= 18.2427 (5) A 


H = 1.79 mm" 1 


a = 90.800 (2)° 


T= 173 K 


(3 = 91.153 (2)° 


Prism, colourless 


y= 112.513 (3)° 


0.27 x 0.24 x 0.12 mm 


V= 1972.36 (10) A 3 





Data collection 



Agilent Xcalibur Sapphire3 Gemini 
diffractometer 

Radiation source: Enhance (Cu) X-ray Source 
graphite 

Detector resolution: 16.0143 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 

r min = 0.1 io, r max = l.ooo 

25194 measured reflections 



6999 independent reflections 

62 1 4 reflections with / > 2c(i) 
Rint = 0.043 

9max = 67.3°, 9 mm = 4.6° 

h = -n->n 

* = -14-»14 
/ = -21-»21 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.040 

wR(F 2 ) = 0.114 

5= 1.02 

6999 reflections 
527 parameters 
81 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



w = V[o 2 (F 0 2 ) + (0.066P) 2 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.34 e A~ 3 
Ap m in = -0.31 e A~ 3 



0.4378P] 
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Special details 

Experimental. CrysAlis PRO (Agilent, 2010); Empirical absorption correction using spherical harmonics, implemented in SCALE3 
ABSPACK scaling algorithm. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 




Occ. (<1) 


Sll 


0.49201 (5) 


0.41250(4) 


0.16266 (2) 


0.03996 (12) 




Oil 


0.36355 (15) 


0.60190 (15) 


0.33568 (7) 


0.0597 (4) 




021 


0.48790 (14) 


0.69378 (11) 


0.23799 (7) 


0.0461 (3) 




031 


0.77622 (13) 


0.69982 (11) 


0.32660 (7) 


0.0436 (3) 




H31 


0.852 (2) 


0.702 (2) 


0.3077 (13) 


0.065* 




041 


0.90123 (14) 


0.54137 (12) 


0.31132 (7) 


0.0494 (3) 




051 


0.69568 (14) 


0.39398 (11) 


0.35277 (7) 


0.0455 (3) 




061 


0.43567 (17) 


0.30752 (11) 


0.20417 (8) 


0.0552 (3) 




071 


0.57708 (15) 


0.41810(12) 


0.09820 (7) 


0.0516(3) 




Nil 


0.60481 (15) 


0.51686 (13) 


0.21844 (7) 


0.0377 (3) 




Hll 


0.656 (2) 


0.5792 (15) 


0.1966 (11) 


0.045* 




Cll 


0.46431 (18) 


0.61992 (16) 


0.28350 (9) 


0.0400 (4) 




C21 


0.54737 (18) 


0.53549 (15) 


0.28902 (9) 


0.0376 (3) 




H21 


0.4746 


0.4577 


0.3062 


0.045* 




C31 


0.68397 (18) 


0.58310 (15) 


0.34482 (9) 


0.0379 (3) 




C41 


0.77443 (19) 


0.50450 (16) 


0.33431 (9) 


0.0400 (4) 




C51 


0.6352 (2) 


0.58202 (18) 


0.42443 (9) 


0.0463 (4) 




H5A1 


0.5827 


0.6371 


0.4301 


0.056* 




H5B1 


0.5622 


0.5019 


0.4355 


0.056* 




C61 


0.7683 (2) 


0.6170 (2) 


0.47904 (11) 


0.0575 (5) 




H6A1 


0.8154 


0.5588 


0.4767 


0.086* 




H6B1 


0.7321 


0.6200 


0.5286 


0.086* 




H6C1 


0.8431 


0.6949 


0.4670 


0.086* 




C7A1 


0.2915 (6) 


0.6916(5) 


0.3353 (4) 


0.0568 (13) 


0.66 


H7A1 


0.3701 


0.7717 


0.3301 


0.068* 


0.66 


H7B1 


0.2179 


0.6752 


0.2935 


0.068* 


0.66 


C8A1 


0.2124 (4) 


0.6844 (4) 


0.40588 (19) 


0.0621 (9) 


0.66 


H8A1 


0.1381 


0.6038 


0.4117 


0.093* 


0.66 


H8B1 


0.1603 


0.7394 


0.4056 


0.093* 


0.66 


H8C1 


0.2869 


0.7052 


0.4467 


0.093* 


0.66 
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